Optokinetic response (OKR) is a behavior that an animal vibrates its eyes to follow a rotating grating around it. It has been widely used to assess the visual functions of larval zebrafish [1][2][3] [4] [5] . Nevertheless, the standard protocol for larval fish is not yet readily applicable in adult zabrafish. Here, we introduce how to measure the OKR of adult zebrafish with our simple custom-built apparatus using a new protocol which is established in our lab. Both our apparatus and step-by-step procedure of OKR in adult zebrafish are illustrated in this video. In addition, the measurements of the larval OKR, as well as the optomotor response (OMR) test of adult zebrafish, are also demonstrated in this video. This OKR assay of adult zebrafish in our experiment may last for up to 4 hours. Such OKR test applied in adult fish will benefit to visual function investigation more efficiently when the adult fish vision system is manipulated.
A sponge as shown in
composed by two parts. The left part is length 3 cm x width 3 cm x high 2 cm. The right part is length 3 cm x width 3 cm x high 3 cm. 2. Put this sponge in the bottom of fish chamber and pour rearing water in about 2 cm depth. Air bubble which hide in the sponge should be driven out. 3. Insert a pin in the front of right part of sponge, about 2 mm behind the cliff. 4 . Anesthetize an adult zebrafish in MS-222. 5. Put the zebrafish on the sponge with dorsal up and allow one side of its pectoral fin before the first pin. 6. The second pin is inserted behind the other pectoral fin. It could avoid zebrafish shrinking body by cooperating with the first pin (also see in Fig. 2 ). 7. Clamp its tail with an artery clamp and fix the artery clamp in a piece of rubber (modeling clay) which is adhered on the fish chamber. 8. The third and fourth pin is planted in the site near cloacal pore of fish body. It could prevent zebrafish to wave its tail intensely. 9. The fifth pin is sited between the first and the third pin and then the sixth pin is on the other side of it. They could prevent zebrafish from shaking its body. 10. The seventh and eighth pin is inserted in the sites near the gill to keep the head orientation. 11. Pour rearing water in the fish chamber. 12. After the zebrafish wakes up, let it adapt for 5~10 minutes. 13. Switch on the light of this apparatus and let zebrafish adapt this lighting for 2 minutes. 14. Switch on the motor to drive the grating and allow zebrafish to adapt for 1 minute. 15. Turn on the camera and record the movement of eyes. 16. Analyze the eye angles 6 and saccade numbers on your personal computer (A representative example of the eye angles analysis is shown in Fig.2 ).
1. All the pins are just used to prevent zebrafish from shaking its body, too tight will be harmful to fish. 2. Artery clamp could damage the tail as its contact area is small. Once the tail is free, it s very difficult to fix this fish. Wrap a bandage around the tail is recommended in some condition. 3. The seventh and eighth pin which are planted in the site near gill should not be shelter from their sight of grating. (b) The coincidence rate of adult zebrafish following the grating. The coincidence rate was defined as the proportion of the following grating time to the total recording time. The value of 50% indicates that the fish is swimming randomly while 100% indicates the fish following grating very well. Both optic nerves were crushed with a jewelry forceps about 10 seconds. The behavior of OMR appeared as a random swimming after crush.
Discussion
According to the definition of OKR, it is a phenomenon that animals move their eyes to pursue a rotating grating spontaneously. If this behavior has been conducted for a long time (e.g. above 6 hours), the eye muscles may be tired and the OKR will be attenuated.
Adult zebrafish OMR has been described completely by others 7 . In this video, we just show you this behavior with our apparatus. Once the optic nerves are crushed, they could not follow this grating very well.
We have performed OKR behavior test in adult, larval zebrafish and OMR in adults with our simple custom-built apparatus to evaluate the visual function of zebrafish. This OKR assay of adult zebrafish in our experiment could keep strong enough within a period of 4 hours without to harm it. This may open up OKR test in adult fish function study more efficiently.
